Abstact: It has been established that the fluoride content of bottled water with concentration of 0.7-1.0 mg/L is not toxic, it does not cause irritation action to the skin and mucous membranes of the eyes, has no cumulation and sensitizing properties. Bottled water containing fluoride concentration of 0.7 and 1.0 mg/l, can be attributed to non-toxic and low-hazard products.
. Seasonal distribution of acute gastroenteritis among children under the age of 5 years, depending on the pathogen
Background
The biological role of fluoride in the body is determined by its ability to regulate the processes associated with tissue calcification. The normal content of fluoride in the body creates (mineralizes) the tooth bone, enamel and dentine [1] . Nearly the whole body fluoride (99 %) is localized in solid tissues [2] . Its higher concentration in the soft tissues such as in vascular walls indicates their pathological calcification. It has been found that about 75 % of alimentary fluoride comes from drinking water, beverages and liquid food [3] . The fluoride content in the drinking water of cold and moderate climate zones is normalized at the level of 1.2-1.5 mg/l, and in hot regions -0.7 mg/l. [6] . When the fluoride content in drinking water is below 0.5 mg/l, it requires water fluorination to prevent the lack of fluoride conditions and, in the first place, tooth decay.
It is normally used the soluble compounds of the element: NaF and Na 2 SiF 6 for fluorinating r [6; 7] . In recent years, there is the practice of fluoride enrichment of salt (with iodine): 1 g. of salt contained 0.25 mg. of fluoride. Such salt can be effectively used in the regions where the primary source of drinking water has a low fluoride level and there is no practice of its fluorination [7] . At the same time, should be necessary to balance the fluoride body intake considering the real possibility of development of dental fluorosis -microelementosis that is associated with hyper fluorosis. Specialists of the National Academy of Sciences of the USA suggest that daily safe dose is from 1.5 to 4 mg. of fluoride [7; 8] . Excessive body intake of fluoride develops fluorosis, which is clinically expressed as erosive pigmentary tooth lesions and skeletal deformities.
The overwhelming majority of the population of the Republic of Uzbekistan lives in low and non-fluoridated areas and at high risk of developing tooth decay. In order to prevent the developing tooth decay it is necessary to carry out the artificial enrichment of organism with fluoride, the safer, convenient, effective way is water fluoridation of drinking water. Water that contains an adequate amount of fluoride helps prevent tooth decay and build strong teeth. As shown by recent studies, the high dental disease in the Republic of Uzbekistan presents the real threat to the health of younger generation. According to A. S. Yuldashkhanova et al. (2005) , on the territory of the Republic, among preschool children who are living in the city, the prevalence of tooth decays has been 87.76 %, with the intensity of 3.96, and among preschool children who are living in the rural areas, the prevalence of tooth decay has been 80.91 % with an intensity of 3.3 [5] . Tashkent city tap water fluoride concentration is 0.36 mg/dm 3 (very low fluoride concentration in water). In this regard, the development of fluoridated bottled water is very important.
We designed the bottled water enriched with fluoride in collaboration with technologists of Republican Association "Montello" As an evaluation criterion for daily dose of fluoride intake of preschool age children they used "Conservative age-limits of daily fluoride intakes" worked out by T. M. Martaler (1992) . According to these limits, the level of fluoride income in the organism of preschool children should be 0.8-1.75 mg. per day, which is justified by the high energy consumption of this age period. There used sodium fluoride to prepare bottled water.
The above has been the basis for toxicological studies of the fluoride content of bottled water in concentration of 1.0 mg/L -the study of systemic toxicity with the assessment of the possible irritant effect on the mucous membranes as well as its potential cumulative effects and allergenic activity.
Aim of the research Toxicological evaluation of the fluoride content of bottled water in concentration of 1.0 mg/L after intragastric administration of putative toxic dose to laboratory animals with further follow-up within the experiment to determine the clinical signs of intoxication.
Objects of research
The fluoride content of bottled water in concentrations 0.7 and 1.0 mg/L.
Materials and methods of research
Experimental studies were performed on 36 white mongrel male rats with body mass 130-160 g. and 36 pregnant females weighing 207-241 g. that were kept separately in vivarium Interuniversity Research Laboratory (IRL) of the Tashkent Medical Academy on balanced diet for the content of proteins, fats and carbohydrates. All animals had been receiving bottled fluoridated water for 90 days [3; 4] . 36 male rats were divided into 3 groups. Group 1 animals were administered 3.0 ml. of 0.0001 % (fluoride concentration is 1.0 mg/l, equivalent dose 0.12-0.14 mg/kg) fluoridated water per 100 g. of body weight daily two times a day. Group 2 animals were administered 3.0 ml. of 0.00007 % (fluorine concentration is 0.7 mg/l, equivalent dose of 0.084-0.098 mg/kg) fluoridated water two times a day per 100 g. of body weight. Taking into account that the rats with 200 g. body mass consume on average 30-35 ml. of fluid per day, the rest of fluoridated water the animals took on their own from the drinkers. Group 3 was used as a control. The same way was distributed 36 female rats. Study of the acute toxicity of the fluoride content of bottled water concentrations of 0.7 and 1.0 mg/l (equivalent doses 0.084-0.098 and 0.12-0.14 mg/kg body weight, respectively) was performed on sexually mature white male rats with an initial weight of 130 -160 g. Three experimental groups included 6 animals in each group. Fluoridated water injected daily, morning and evening doubly per os at 3.0 mL. per 100 g. body mass. 20-25 ml. of fluoridated water was left in the open drinkers. After 3-4 hours after introduction of fluoridated water the animals were given organic and briquette food. The follow-up of experimental animals was being carried out for 90 days [3] [4] .On the expiry of 90 days 36 rat females after mating were divided into 3 groups. Pregnant females of 1 group daily 2 times a day were being injected 3.0 ml. 0.0001 % (equivalent dose 0.12-0.14 mg/kg) of fluoridated water per 100 g. of body weight. Group 2 animals daily two times a day were being administered 3.0 ml. of 0.00007 % (equivalent dose 0.084-0.098 mg/kg) of fluoridated water per 100 g. of body weight. Taking into account that the rats with 200 g. body mass consume on average 30-35 ml. of fluid per day, the rest of fluoridated water the animals took on their own from the drinkers.
Newborn rats on the 3 rd , 7 th , 10 th and 14 th day were carried out histomorphological studies of the thyroid gland and femur osteogenesis. Study model of osteogenesis of little rats' teeth was rejected due to the fact that rats could get fluoride from their mother's milk. In this case, the teeth in varying degrees expose residual quantities of fluoride in milk.
Clinical analyzes of rat blood was performed according to standard procedures [6; 7] . Biochemical indices of blood serum were determined with uniform methods: total protein -biuretic, albumin -bromo cresol, glucose -glucose oxidase, aspartate aminotransferase (ACAT) and alanine aminotransferase (ALT) -standardized methods by Reitman-Frankel, alkaline phosphatasestandardized method using nitrophenylphosphate (sets of chemicals of company CYPRESS Diagnostics, Belgium) [15] . Statistical analysis was conducted to determine the reliability of the criteria for laboratory research on methodical recommendations "Use of the principles of evidence-based medicine in organizing and conducting health studies" on the basis of the Word 2003.
The results of their own research
not recorded. The experimental animals remained active, neat, readily ate the food, wool was smooth, shiny, react to external stimuli adequately. In the absence of the death of experimental animals, and symptoms of intoxication, to calculate the mid-lethal dose (LD 50 ) was not possible.
Thus, in the absence of toxic symptoms and death of the animals in acute trials the fluoride content of bottled water in concentration 0.7 and 1.0 mg/L by the parameters of toxicity degree can be related to class 4 -low-toxic substance.
The next step, we studied the local skin and skin-resorption effect of the fluoride content of bottled water. Studying of topical fluoride content of bottled water in concentrations 0.7 and 1.0 mg/L on the skin and mucous membrane of eyes as well as the ability to penetrate intact skin were conducted on white male rats. Fluoridated water was applied the skin of the experimental animals at the rate of 20 mg/cm 2 . Skin reaction was recorded after 4-hour exposure after 1 and 16 hours after a single application. It was found that bottled water containing 0.7 and 1.0 mg/l of fluoride does not cause irritation of the skin.
It was studied the toxicity of multiple exposure to the skin of white rats treated with 20 cutaneous applications of fluoridated water. It is established that during the whole experiment period the death of the animals and clinical signs of toxicity was no observed.
To identify the skin-resorption effect white rats were fixed in special machines. Tails of experimental animals were dipped in the tubes with fluoridated water for 4 hours at 36-37 °C. After ending the experiment the skin tails were washed with soap and water. No death and signs of intoxication of experimental animals were observed within 3 week-follow-up.
Thus, the study results allow stating the lack of bottled water containing fluoride concentrations of 0.7 and 1.0 mg/l of local skin and skin-resorption effect.
The further step we studied the effect of bottled fluoridated water on mucous membrane of the eyes. In conjunctival sac of the right eye of rats was added one time 2 drops of bottled water containing fluoride concentration of 0.7 and 1.0 mg/l, the left eye was as control. No changes revealed of the water exposure to fluoride concentration of 0.7 mg/L. It was marked lacrimation under the influence of fluoride concentration of 1.0 mg/L after 2 minutes. After 3-3.5 minutes this phenomenon was completely disappeared. Consequently, the obtained findings showed that bottled fluoridated water under investigation in concentrations close to the technological use has no irritant effect on mucous membranes.
The ability to cumulation of bottled fluoridated water was studied by Lima subchronic toxicity under repeated intragastric administration to white rats. It was used white male rats weighing 130-160 g. in the experiment. Bottled fluoridated water had been administered intragastrically 2 times a day within 4 weeks. Control animals received distilled water in equal volume. As indicators of the functional state of the animals they used: survival during the experiment, general state, animal activity, dynamics of body weight, morphological composition of peripheral blood, the content of total protein, albumin, glucose, ALT, AST, alkaline phosphatase activity.
No behavioral deviations and general condition in animals within the follow-up period were observed. No signs of toxicity and deaths were noted. The dynamics of body weight growth of white rats has been shown in Table 1 .
As it is seen from the data presented in Table 1 the statistically significant delays of body weight growth no found.
Consequently, these results indicate the absence of the negative effect of fluorinated water on physiological growth in laboratory animals. In terms of chronic experience the toxicity of bottled fluoridated water was studied with the introduction of water to white rats per os 2 times a day within 90 days. The experiment was used white male rats weighing 130-160 g. Study of the dynamics of the content of hemoglobin, erythrocytes, leukocytes, eosinophils, lymphocytes, monocytes, platelets, and segmented, color index and ESR in the peripheral blood revealed no revealed statistically significant differences in the treated group of animals compared with control data (Table 2-5). Analysis of study results revealed that the group of animals exposed to water with fluoride concentration of 1.0 mg/L, the values were similar to control parameters, whereas, the exposure of fluoride with concentration 0.7 mg/l was slightly below controls. Thus, values of hemoglobin, erythrocytes, leukocytes, eosinophils, lymphocytes, monocytes, platelets, and segmented, color index and ESR in the peripheral blood of animals are closer to the control digits, which suggest that the fluoride concentration of 1.0 mg/l is optimal.
Study results of some biochemical parameters of blood serum (total protein, albumin, glucose, ALT, AST, alkaline phosphatase) of experimental and control animals are shown in Table 6 . Analysis of the data showed that the values of total protein indicators, albumin, glucose, transaminase enzymes (ALT, AST) and alkaline phosphatase activity in blood of experimental animals were not significantly different from control values.
Thus, the study results of biochemical blood indices in experimental animals exposed to bottled water in fluoride doses 0.084, 0.098, 0.12 and 0.14 mg/kg animal weight are fluctuated within physiological norms and do not differ from the controls.
When choosing the optimal concentration of fluoride in bottled water it is also need to be considered climatic conditions, i. e., to follow seasonal principle of water fluoridation. For summer time when the temperature is above 26.2 °C -30 °C, it is preferably to give children the bottled water with concentration of 0.7 ± 0.1 mg/L, and for autumn and winter time -with fluoride concentration of 1.0 ± 0.1 mg/L due to reduced water consumption by children this time. Along with this, it is necessary to take into account the number of consumed milk, vegetables and other dietary habits.
Thus, the use of bottled fluoridated water with optimal selected fluoride concentration of 0.7 and 1.0 mg/L depending on the season allows for the most effective prevention of tooth decay and osteoporosis, both at the individual and social levels.
Conclusions:
1. Bottled water containing fluoride concentrations of 0.7 and 1.0 mg/L is to be non-toxic, does not cause irritant action to the skin and mucous membranes of the eyes, has no cumulation and sensitizing properties. 2. Bottled water containing fluoride concentrations of 0.7 and 1.0 mg/L can be attributed to non-toxic (relatively harmless by S. D. Zaugolnikov) and low-hazard (1V) class of hazard (GOST12,1.007) for foods.
